Raman spectroscopy of osteosarcoma cells.
Osteosarcoma is the most common primary malignant bone tumor. In the last years, several studies have demonstrated that the increase of Hydroxyapatite (HA) and Interleukin-6 (IL-6) syntheses compared to those expressed by normal osteoblasts could be used to detect the degree of malignancy of osteosarcoma cells. Conventional biochemical methods widely employed to evaluate bone cell differentiation, including normal and cancerous phenotypes, are time consuming and may require a large amount of cells. HA is a mineral form of calcium phosphate whose presence increases with maturation of osteosarcoma cells. Analogously, IL-6 is a fundamental cytokine whose production is highly increased in osteosarcoma cells. In this study, we employ Raman spectroscopy to the identification and discrimination of osteosarcoma cells from osteo-differentiated mesenchymal stromal cells (MSCs) by detecting the presence of HA and IL-6. However, while the identification of HA is facilitated by the characteristic peak at 960 cm-1, corresponding to symmetric stretching (P-O) mode, the quantification of IL-6 it is much more elusive, being its Raman signal characterized by cysteine, but also by phenylalanine, amide I II and III whose signals are common to other proteins. Supported by an accurate multivariate analysis, the results show that Raman spectroscopy is a high sensitivity technique dealing out a direct and quantitative measurement of specific mineralization levels of osteosarcoma cells. In turn, by exploiting the Surface-Enhanced Raman Scattering stimulated by internalized Gold Nanoshells (AuNSs) and combined with scanning probe microscopies, we were able to employ Raman spectroscopy to study subcellular components locally.